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St’Mn^Y 


tl" t 
; r'l p ro y f>i, 


A n f?w version of CTSS LIS i> Ts r.nn T h* 

Bystftn provides additional rhts sMr^jre and snveraT 
functions *nd constertf. Tin? I/O r;j n^bi jj t f Ejfn^F *t»! 

and several routing hee:” ' ' 

■■ln^h irrelevant co^o end ra^ny Fm;^ b=yn pt] h.^n n ‘ r ^ n -,v^H 

^AP sai]rep decks and &rn 1 Ur I Vs are *v-tiUF>U t ‘-p-e 
Hnrka ere orsinlzM sc ns to case the j*h V >^^1 1 
private USP systems Tn which unnamed features are absent “ 
WltlirM.it rerstcnnbltn*, the user can create a private 
LrSP system in '.-.ditch the Hit 1 - storage sp^cc has 
r : ■ 1 'My s 31 c c a t c d ^mo n * 11 ea r y pr o " r an 5 p^ c e 

P 1 1 $.i — down list, full vjprd sp^ccj arid free s-toirairn 


h pnn 

the 


U [s assumed tbit the reader is familiar with the md 
version of LFSP ? 5 described f n AJ Memos 67 ?U (mac 
M- 153 and M-2063 
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’J-illL jj_ I £ 1 r * _ h 1 -■■ -< n _n_ -hr. nj/f ^ 1 -^ 1 - V. r. r-' fr-' y ^r_g Tons 

Thn p v^ l.m.iOTF flrtc f thn r.f>Ah routines r^Hi fn* £ ,.. r1th 
snrondsry o?m* 1.1 SP Tested n^TA, 

, I b ? p,1|,nH Pftutf ™ ^rTtPs Hl"s with s^w^ary 
E. £ POU f ‘ n 5 t ^ J" d o f nij T PU T . 

7h - chants wr»r(» narfn In order to ohtej- 

^cnin- fm other RTSS programs such ROd^ST PRINT. 

3 1 Jhn character <\k}% (Ha s M Is. no lon^r POuTvMent to 
the minus sl-n, although tho a rival fo r the mi n'rs -;T^n Is 
&tMl DASH. This equivalence v/*s orTsin^lly Introduced as a 
convenience for users of the card punch rmuip^nn r, 

ihe oherscter-reAdl functions AnvAA’OF. STARTRFAd and 
FWDRCAD access the console instead of Lhe disk* 


N'r.-no^ of the new system B u h ran t1 nos nay conflict with 
n?mes of functions prevl ousT y defined by t 11 ^ user. 

h} Uov t.isrs which modify absolute lo rations of the old 
LISP syFtw will not hnv* the snnp effect on the new one. 
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1 • r* ^ -r ^ ■ * ■=; r ra-p 1- 


Re f f?p fn’irii']^ 



(.ESP Thf prorran wT l 1 e^rnitf 1 L f FTPW after 

typ fn p 

LITHP [S LFTHTFM|mr 

LISP 'MOPO.^T 1 Til* systen will execute LISTED without 

t y p i o.T t h p me $■ e n £ e a b e ve * 

LfSP.'SS 1 . „ . The system re*ds the remainder of the 

commaod ar^rjmeflts m. A *T Vdfi then to 
EVALOLlOTIi to be expoitsd. TPs command 
a hoe I fl end w f t h a STOP, This- fee Cure Ft 
Intended fo Fip uS^d in conjunction VfFth 
the CHAJU program* 

LISP F00 The fit* FOQ LISP 1? read and ovalusted* 

Mote that the old version rend t.ho 'Tic 
TOO DATA* 


I /P M n dlfir^i-inn^ 

1 ) tf a disk error occurs the now vprslnn will penerally 
print the following linnj 

DISK E^ROn. SA«F AND PR^TFR, OP START fifVEI'P 
If the user executes 
START 'nrvfiip 1 

t^cn th* mess are he low wF 11 he written. 

*** FvPRQh CALLfP 


end the system will revert to the top level as with any 
pth n r error. 

Hciwnver, if the user executes 
SAVE POO T « 

PRHTFR 

th*n the printed hy PHEfTJ-R wTll enable him to 

deni rip whether he foo chinpc hi 1 : fi 1 es- in such a way that 
the err nr will not occur a -second tirse* If such a phanre cao 
ho m/He them 
RESUME FOU 
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vili rf'tr ; 1 the c-ffendj,'.** I/O call and continue thr proppaei 
from rhat rcfnt. fith*rv,'lsr 
RESIDE Ffifl f flr/=LlP J 

will have the s-itic e a f q e t ;»s the PT*PT * np/FIJP 1 above. 


Options to [/n e-ror proeeciv-pe aho*- r e: 


FH.FSEEKCA R> 

FM.FnFl.FTFi:A *1) 
F I I EiAFN'lC A 


Fite A R Is cloned and then ['ppnpji.iijj t 
Any o rr n e s o c r r .r r r 1 ti f d ■,j *- ] pr t h e plowin' 7 
p f t b c f F 1 O fi « is rn r r H + 

All errors occu^rlp" white dele*-in" the 
f F 1c are i ^nnr^l. 

F f File A !? (£ none v P ^ t n- n t this acts as 
F f It were FI IF’-FR I TE f A P) 


7) Thfr dFsk roadies routines i-.'T 1 1 mj to^ia t T os I 1 y plac«» non 
bl n nK foilowed by ?FOF? ))))) following tho last word of ;* 
file, FFtiFfi Is recocnlzM by tbo FtfALREAD, l^Ah and 
EVA| Fi|jpTF pr'opKfi'n^ a? h =1 v 1 no the s-tio offect % STOP* Th- 
advfintflco nf $F 0 Fj 5 ovc K STOP [ft that Ft Eft no t physically 
Prp? en t In the f 1 1 0 and theft al lows flips to he FFLFAPWRed 
or I Wf?-d ens M y* 


3) Squashed files can be rand Fn the new system. Their 
;kF va n ^a over card^in^je files Is that they re-quire loss 
trank spore and are therefore reed Foster hy the ^ y 1 1 ■ r, ' n * 
Squ "■ p- 1 Flint amy b ri freely T rt f ry-i i * vylth card-trp^qe 

files and cn n ^ o 1 ^ F/0 except that a file f p r rn r'd h y ,■00’ 1P E M1 n A 
m rrf~ i rna^f! snd squashed ft Ins my not be read* A card-Frnapp 
file with atom names split across column 72 should not bn 
squashed. 

r? > The f 1 1 iT.-, r r F tl ne rent F nos produce f 5 l=s !e squashed 
form. L.Ire length vattes fron 7 tP 3 n v#oi*ds and avera'-eft 
about 12 uards. Atoms are not split over lin* henmdar3 os, 


51 The files vj-r T11 no by PIE MTV have sece-ndarv n^m? FPPDUT 
f ns l ead of CHfTPWT* 

(ll ' f i If;? are read a record O j ^2 words) at a time,, Thi s 
causes an approrinatc tbrep-fcld increase in sornH + 


7 } The character readipy functions AOVAtJCF^ STARTRTfin, and 
FNPPKAD access the console Instead of the disk* 

R ) The c h a r a c t e r O. Jl - ) A (dash) v a e c; f n m e ^ }; r pe 1 1 i v a lent 
the cif rus slyn,- ThT s equlvriencn has been re^io'-'ed sicca raps t 
[i^prs employ 7 console L-ihieb dopp pet coetnlp a dnsh 
c"’ a "a c t ^r. The apvn 1 PA£H still has os veTuo a "'inus st*n. 

y) The r J phahe tic novels rPI'i 17 ^)^ TYTAP(t-" 1 h) jl H!( n_y 

ropirn), end qfji.fiFl( : J h?vo ho^n a-drled. 1 and t are class f 
character?* Tab tied carrFo^* return sr* cl-ss C cboractars 
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lik? coote Snd 

CIOPK fX> 

EXOLn^Fi X) 

FM.FGO^F(A ft) 
PUNCHpr) 

PU NC'-IT f ) 
RPI.ACW(A Rj 

■ '. ■ 

. flPJSRFMAI NDt^ 1 

FSr.FFT 

FWLEFT 

-XPTf/- Ft 1 


h 1 e n k (Seo Appendix F of tbn E. F^P n-i - i- e 11 * 


fi. HHpH ;m ; • -- i ~ [■ i ^._n_s 

f!L r >PKfNll.)■ fagots t Inter 1 v^l tFn*r a ed 
h^-fi V* 1 ';*■• P. CE.F'-^Kif +T- ) yplyp 

th-* nunhrr of o* ^toonde th * 

program- has ?n ft rt. I r *x e c i 1 13 pn s 1 nfip the 
Tegt r Em* CE (>CKf Nl M ws c^TlftH. If thn 
pro.^rtn into t^e dormant = hv 

pL'fErfn^ £3y, fHpn rho tlm^r "fMl s;r^p 

inpnFirip'’i'En^; It i-/] 1 1 not r 0 s t p r t until 
CL.0ft k f m n, p ) ] *z explicitly f c I vo-n p r .?I n, 

Ropifl t£ In e li^t _of the characters 
T eh WfiLi ld bp printed by Pft I l 'T{ X ) . 

hop v? 1 ■: r Nil. If flip A Fi o X 1 S t S t * T * 

otborw t so* 

rei'.isps rill further dfpk output to be in 
pe rsnOfi nn t nrdn, Th i & IS tke defetilt 
mode. 

causes further ' ddsk output to he in 

t 5 >rt pn n * i* y no Hr, 

Is equivalent to nPLApri(A Gnft(fil) 
fol )cv. r *H by RPLACAfA CAIK^S, 


y j r* 1 d s thf win^i* of i^nrds rem? 1 r 1 n * fn 
binary svt* es e MSP f!*?H 

po i et e-umber ■> 

iij^ rvoy? 1 r->-b'''S* VJ! ^ U 0 ]< 1-|-i* numbyr of 

i-rorrls of free storage collected during 
the last nail tn the ,yarha£e coll?otorn 

is an apvfll ^ r bo = o value is the numb or of 
f ■ 1 1 1 bio M * CO 1 1 * r. t o d H t' f ! o_o tb * 1 e ^ t 

c* 11 to the ^Firbaep rnlleornr. 


F X P“ he ? ,l 'f F r oomo 1 ra f .n- 1 I ^ rj ■ Pi" 

T« . f A s f o r t ^ I" O r t r -■ n ri mo r F* a ^ C •■ I r * t 0 then 
b o f o r s +' if A i? 11 «o goi P Is e 

rr^irt n^iober, then the ahsolirfo 
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LO(iStift( ft) 


DEVICE CHECKS 


vat'll of A rs u^C'rf, 

Till 1 ; f^ufEnp is fln *>ntry to thn F>;PT 
rout T no , I t evaluates o-tO“tho-A. it 
dO'T^ rot hnndln LISP numbor s . T to ! r pu + s 
^od onrpLitp ^"o ftrtTttr.r-^fnt ru-tib^rs 
To thn AC, 

Co^ip-iites 1 oe;(AJ to b*$p n. It Hors n o.r 
handle Licp numbers, Its Inputs ?nd 
Outputs arn FToptTn^“point numbers in 
tfip AC, 

Sysfom hoo hoop to iirriorn rilvMn 

ebork^ . 


M T I ' n ; l+l T TPAP Tho systm has boon rhao^rd tp ^ivo 

oo oroor '.'.'b n n ,n floating '"poTrt trap 
OOoura. In^to^d tho stOndofd ^ORTfi. AM 
routine Is used to rn;tor^ tho AC ?nrf 
MO , 


MLEMVAL^K} If X 15 a USP nLio"ho r tbpe NIJMVAt 

ylpld^ pofntor; to the 'Jflliro of X in rhn 
AC and ^Fry or S FLOAT In tho nq_ 
Otherwise It yields *** EFtfiOR MrMVAl 


J to S-v ^tpn F-ii_ nrt I n-ns 

SUBUSfSS Y> A noi-.i SUP I IS (5^ AI Mono 7 k) f a ip rbo 

■.; ■■■ ‘j system, It M on RXPIT, and if co^piind 

h - F F T1 bn faster than th* otd 51JRH5, Sluts 
I n tho H^rt-!icCnrthy version h?v« b*n n 
ronovpd. Tbp routines r.rsns the auhro-:tino 
Si 1*1 LI SI. 

L I r GR V OPCK AR Thesr routines prn no'.r Fx^^r, 

Thp routines Eiboyr? ran hr by thr usnr + 

r/HSATiSMEn commtn^al thn mh ormr *A 3. h^ 

removed, Thr ynh.ro of fjn unsnfTaf! o-'f 
corral 11 opo ] "a "EL, frror *f 1 * 
i:o<r i t i sf 1 ed conditional In ror npTlnd 
■ M functions - ha 5 pl$n hopp removed. 




Tbr foil ?v.'! n * nr?: kro'.F-n to oyJ,st In the crj^Mcr 

5nH hAVf no: hocn c.r> r r * t t ed ot pr&s<!nt. 

1 ? t !»o fo 11 ^v! r n™ f o r n roupS figs 1 nc^r recti y 

■C ( Fi )0 < e; ETfJ. X < •" n i ;ri , 

2 ' fcrwn<<proTfO!UEo., t ) f pn *,.>)) ,..) ...i ?iso 

enn^nt* Incorrectly* 


F/ri 

A n ^ ■ .■ F y r | P ? h e 5 b p o r yjt " n t o the £ y s t nre , "fb 1 5 r y h I ^ r 

n 1 1 n- f h ^ ^ s o h r ip f t h n p ** 5 r ' r in f h « o ) rf v* r;? f o p 

I_ ■ R P p pH fr- yn| y p; 10 ^ *5 n*fiy n ^ i ■■■ r n 1 ^ vk 1 o^ly-, T<? 

t h• n r~ '5«'| p 1 1 p r _ Fr^o S T o r ■* r p ? n 1 n 0 H by ^T^ISECtTO h e 5 S *■ p n 

|n^-i-ci P T^pr 1 h'-f JIP 1 

bn PXf’T ■> i nr fho ennni | pr tho fr> l 1 o' ■/? njr ftrnotinr^ im 3 T H 

u^nfinrfi: ro^PUF; rnfr'nw, ij 1 , m:ro ,, / peFHA!. w I 

IJKpPFf'l AL* |lpn r-| p x r [ £ 1 o n o f L f ' n oil tbn f ns t r uct i On c - 
coomnnly used e r * REMO^ntf Plonp: vjfth L^P, tST and 

OPDFFlHt, 

EKCIS ^ is no- *n F.KPP. IT fMO.U.in NOT r f m MPFifn . 
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inr- f trl r 1 ' ■; n- ^ P I' r> f nr ^ 

Tli Drr fir e f n c r s t o r e y e parameters In IL F F P. Th *? $. o a r e 
the lengths of free storage, full word sp^F*,, push down ITst 
a P-d binary O * r am £ p.ii r e * I n both t h n aM .-i n d n r? 1 .-' vn r« i Ops 
the first throe ha ye the vnliJPS 2 *■ 0 H 0 > U ■? 2 f! ppd 5 hill (octal) 
respect i voTy ♦ UlrPry program SP^CC PP the pew syst f '"i i s 
sppi'ox in* tpT y 1.55 CO (octal 3 loen tE ons Inn?: i-’li i eh T Tie Hides on 
off pet i ve increase of 3011 (doe Inal) location?* 

in order co modify dies e parameters execute the 
fo1lowin;: 

i\ UK PAR AM PXD TW? 2^17 
RUHfPM Mil AM MI K2 SYSTEM 

wh e r * 

Nl= number of wort!5 on the push down Hst In octal 
' Nfl* number of words T r full word sp?r p in pot of 

M3* number of words To free storage In octal 
■ ■ • SYSTEM* nnmn of the naw LISP sytton 

The nni-f gy^tnw ivi 1 1 hr created with tbosn ? pir-i^ 
pa r-am ^t^rSi I, e r> o t h of h T nary proj^r am $ ea c e vri 1 \ ho t h a 
dl fffranco between t h e total spftp available And the -rum of 
the three parameters ^fvpn. 


r r o n t f o i* a r I n 1 r S v g t on 

It !s possible to assemble n private version of the 
Ll£j* system which h*? more storage pivM Table dV® to the 
deletion of C-nrt?3o routine?* THp. air t Hors should bo 
consulted boforo this Ts attempted* Ore can £n i n ahout S01> 
(decimal) I'-fords by deleLin^ the punch ’■outiocs, chor.rt ?h0 hy 
deleting the AR^AY Feature and iop^o* Tmatol y 325 words by 
deleting; the floating point root! nas* 
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FjjnOR 


error |- outinc ties hrmn rewritten «-n ylr-H 
^ ny>rf! . t71, ' ,3;fl0n3c The ^rror wes ^ CP 

-* + EHSOR F 00 

whsre PDO Is to b* found below. Refer to narx** 3?-; 
tnr? rn5nua ! , ^ " 


f>aees 32-54 


°L [) WfVJ DESCRIPTION 


A 1 
A 7 
A 3 
A 4 
A ? 

A h 
A 7 
A ?! 
"A 0 
C I 
CM 1 
CH 2 
CM 3 
F I 
F 7 
F 3 
F 5 
0 1 
<! 2 
GC 1 
OC 2 
I 1 
J 2 
3 5 
E A 
L 2 
l ? 

L 3 
L 4 
0 1-7 
P 1 
R 1 
Fi 7 
R 3 
l> 4 
El 5 
R 6 


C-LL'D APPLIED FlJUCimH CALLED FRRDP l 

l/WDFFN UPfDFF hJpn FufJCT I CM- APPI Y 

r-n-^ved C^DjTIONAL UNSATISFJFn f fieP ahaw} 

fl c TOf?v S FTC OIVFN |)H HflMFK ( sTEMT PROGRAM VAR IA ft IF 

SFTUVR SFT C, l V Ffc nw NOHFV] STENT variap-f' 

UP-DFPO IJJ-JOfFI i'Fn no 

T'MlARR Tori u A I 1 ' Y A 15 n|L' 1 F 

IlFtfiOVR [M'nnUMn '/API ART F - fVAL 

trMPFCN.' .LJMDFFfNFP FUNCTION - pi/Al 

r^movnd. UWS ATI SF I EH CCND I Tl PNAL IU CfiriPlLFD FIJWCTIOW 

0*10] 2 IT PRINT NA 11 E TCp LONG - PAC'J 

NUMOrs FLOAT IMP PC I NT NtiHQgR CHIT OF RANGE- HUMOR 

rr-'iovori TAPE READING FPPOfi 

CNSCTR CONS COUNT Ff! TRAP 

A1.LSA7. FIRST ARGUMENT LIST SHORTER THAW SECOND 
A, 2 L S A. ], SECOND ARGUMENT LIST SHOP TFR T iJ Ar FIRST 
P TP TP P STH TRAP ' 

removed FLOAT I HG POINT TH A P OR DIVIDE CHECK 

PD LOUT OUT OF PUSH POWU LIST 

r^navpd FATAL ERROR - RECiAINFft 

HO ROOM NOT ENOUGH WORDS OOU.FCTFD - RECLAIMER 

NARYHM ■ NOT ENOUGH ROOM FOR ARRAY 

removed FIRST ARGUMENT NEGATIVE - FXPT 

NUMVAI. KAJJ ARGD4EHT - MUMVAl 

FI^VAL pao argument - fikval 

LAPORP UUAHLE TO DETERMINE OR S rIN - LAP 

RPSOllT OUT OF RINARY PROGRAM SP^CF 

I.APSMB UnDFF | WED KYNPDL - ? A.P 

l-APSUR FlFLH CONTAINS Sl’El-SURF | ELDS - LAP 

rr'r-nved CVTRLCRD fpjjoRS 

PTH ATM PP I M1 A^KFO TC RP E NT N^N-Ofl.JEPT 

R F An FP COMT F V T FPRDR |M IT f A P T N P 

readfp pontp^t FDn.on in rfadi"c 

M.CHAR I LLEGAL C? J A*1 AC7FR 
rm’tovnd !: fl 1> OF FILE ON Prcoir-'P 
+irHG30 PRINT NAME CRfATFP THA rJ 30 CHARACTERS 
N'lTDlP Ntlf^FP TOC R ! r 1 m CO wv rn ^ I 0 41 
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TRAC(U a Tracing Function for LISP (by A, Putman) 

TRAP provides ^ printout of the vain*? of the arguments 
and the function? contained In the 1 ist !, each time these 
functions ore cot led, 

Fee t 1 r t* ^ 

1) Up Pov onit the printing of certain or all Of t k ^ 
arguments of the traced function,. a rd/nr of its value. ife 

y bs!< to have certain ar^^ments punched on the disk, ?onc 
other printed on the ecnselc, 5er fi on hoth^ and still omit 
some other?* The snre options exist fc.r the value of the 
function* This is a convenience when soon arguments are very 
1 n n ^, or their values a r * already kro 1 ..' n o K arc irrelevant* 

2) We may print the value of any other varEahln vyh 1 oh we 
know is bound at the tine the traced function 1$ entered, 

3) The depth of recursion is also printed. 

The ability t O smH output to the disk permits US to 
have fi rather lar.ee number n^ S-eiEp-- e?sip ns stored (b y i^nj 
on th-c disk^ which may be printed Iflt^r, Fund at the same 
time It permits us to have a reasonable amount of output 
on-IF no, no the tons-ole. 


l r < a r e 

TRAC (( MAR.EI UAME? * , , NAMFnJJ will produce norm-el 

l:raoir,£ of the functions NA. l !FI, MAMP2, . , . , that rs, the 
Sr^F^entF end the value ivf 11 be printed on the console only. 

TRAC < f N AM E1 < I VI II V2 f 5, . * Vn | n) NAmFJ .,*)> 

indicates that we also wfi nt the values of the additional 
variables VJ.j V?, *. , Vn; the is to their rl^ht are a tons 
which specify the destination of these values.; Ik may he 
P( print ), (U punch on cJT skJ , F s cst?i-oth P'rinr and punch) or 
N'tnoi the?r 3 t I f the first indicator^ tells us whet to do with 
the normal trscl ns of the function; that ith 1 n first atom 
decides to which output deviceC?} we will send the arguments 
and thn value of the function. For example, TRACf(FOniPR X 
P Y fl> F E F (D) )) indicates that the rr .tuments ?nd the value 
of Fop will be sent to the disk and will also nn^jr nn the 
CO n s o 1 e; In addition; we wart to nr 1 n r ( P ] the v a r E a h 1 p V , 
and we want to : un^ to the disk <01 the variable V* We also 
wa.ot the arpLj" i ents th p value of FIT* to he punched onto 

t^e disk CD If and wfj dn no t ■ specify any oKtr/i v-^riphlos for 

1 t* 

TP AC ff mams: ({At A2 **.)[ VI. I \ V? I ? ,*,)) 

Th i "5 or fo ole is ha n^ l^d as before, hut n £W the 
additional list to the left of f tvl- 1 ^ TRAP to ccn?id m r 
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WA.I-ifl A?I A fimptlotl finly of tM P f fr|.| n n T, £ ^ Al t M t .*. ; 

a E n jl \ Hill 5 n -i 5 ra t 0 to wh T 5 h output ^pyiCdfs) t h e 5 0 
arguments end the ve Hi a of HAM R1 ar« s, 

if wr fi ro i n tf’i'cs tM ouN in the value of a function; 

track* nauei (n p ) n 

The output on the disk nopeer?; in the file TRAP nr.fTPUT, 
wh f ch is created In trnjporory mode.; : It may' ho pr inted 
cm"1Tno usie" the PR F NT command, ■ ■■ "■ ' 

U«TRdC<C HAME1 NAME2 # ,.,,NAHEn))' stops the tmcT^ 0 f the 
f u not ions named, 0n n nay now trace then a^ain,, perheps ^rth 
different combi nat ides . 



TRAP si tor? the definition of the functions be in;; 
traced, adding print statements fn suitable pieces. Uf'JTRAf 
suppresses these modifications tn the defiri tines. 

i.f a. function Is a SLIHR, TRAC asks for a list of Its 
arguments* Then It defines In place of this function p. dummy 
One,, a^d proceeds fc trace the latter. 

TRAC uSCS the pcftporty li^t of the atom TR AC F 1 , ond^r 
whl ch it ■‘torn's the nue.hf-rs which Indicate the depth of 
recursi on, 

TRAC is obtained by llnktnp to TPACR2 LISP T33G bT7fi, 
snd then executing LOAn<(TRACT?)), 
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f 1 rl - n-^'T 1 nt- r-n f « 


Thp fn^tor^s of this system aro n product of tho 
P’hT.At?^ t i n ns f*f spv^ffl 1 propTo. 1. ly-jfTN^ f ‘ tnn fi pH Wfli'r'ijn 
Tr*i tel^on dnsorvp spnel?! nnption bocqi.is* they p rent! if pTded 
ip the H^bu^rin^ of r.h* system, non Edvards 1 pned s^nf 
of the I A) modi f f cations Tim Har t rewrote the EVM.(1(J0H 
operator and Willi pim Mart i n v-xote thn ! X f 1 Lon ^ routFnn, 
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